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Occ c rrjr* lor* 

[0001] The present invention relates to dry shaving 
apparatus comprising a drive source provided In a 
housing: a first shaving unit having a first outer cutter 

inercbctwccn; and a second shaving unit having a sec- 
ond outer culler and a second underculler mounled For 
movement beneath said second ouler cutter. 
[QOT2J AJthough this specification is primarily con- 

i^O'OaW *m»4K <^ K <m t^*t> K >n\ A r-,r% »hauir%^ unite Av4/M-,Hinn \r\ 
iiiiii viimiwi«# >i^viii^ «^t IM i<. %-» !«»■«<■ — , , w. i . v, >■ ■ 

a longitudinal direction provided with linearly oscillating 
inner cutters as described in fay US Patent 5 185 926 or 
German Patent DE 43 33 789 C2, it will be understood 
lhatthe principles described may also readily be applied 
in rjry oKowono provided V-!!h rctstlng frsrssr cutters se 
known by Japanese patent publication JP-A-5 317 535 
or WO 96/0236B. 

[0D03J In add h ion this application is also concerned 
with dry shaving apparatus provided wilh u\ least Iwo 

wa im ' '■ • a — wMigj ■ »«--» v w j if •'vva n w vl f w« wi ■« » v ■ . ■ w mp v 

ing - US-A-5 185 926 - or mounted Moatably in a shear 
head frame - DE 42 13 317 C2 - or mounted in a shear 
head being pivotably mounted on a shaver housing - 
WO/93/12916. 

is known from WO 93/12916 This known apparatus in- 
cludes In one embodlmem three Individual floating shav- 
ing units mounted in a pivotable head The units are ar- 
ranged in parallel with one unit constructed as a long 

1 '«'» ^uua.uiiixu wuiiiiui.^ WULnbrwn t r. vrf miiilu wwi i* 

el rue led as short hair cullers. The spring biasing in the 
individual unite is such that during use the cutler units 
can move up and down to followihe contours of the face 
and thus to improve contact with the skin during use. 
[0005 J It is s!ec* knew! from DE-B-1 003 629 to pro- 
vide beneath a single perforate foil an array of four sep- 
arate undercutters. The two outboard undercutters are 
driven together and separately from the 1wo inboard un- 
dercutters. Thl9 allows the Inboard undercutters to be 
driven in fsnli-phass from ths outboard undsreuttsrs to 
produce a degree al dynamic balancing and reduce vi- 
bration of the housing. 

[00SS] Japanese Application JP-B2-8-17859 disclos- 
es a reciprocatory electric shaver comprising a central 
rTiuiTi £«"!uVir)g unit rjdvlrte, ziz i c* r- -f™i t'** t**^*-^ r» »-< >r>_ 
ner cutter, and two trimmers on respective sides of the 
main cutter. According to this proposal, the undercutter 
of the main shaving unit is caused to reciprocate in anti- 
phase whh the undercutters of the trimmers io improve 
dy nam ic bs lane in e, 

[0007]| Moreover, It is also known from German patent 
No. 1 004 51 a and from DE-A-22 09 342 to provide a 
shaver with a single toil -type eulter assembly and two 
comb-like trimmer assemblies on respective sides of the 
!c»! lypc culler LiwCcrTrbly where CucH !rlrnr T «e^Li r * r ' ^ * l^r, ^ , *' , * 
has a movable blade in contact with the skin, which 
blade is directly connected to the undercut! er of the foil- 



trimmers of long hairs missed by the foil-type cutter. 
[DQ08] Although foil type dry shaving apparatus oper- 
ates very effectively to remove eiubble : problems some- 
s time arise with hairs of a length representing twoorthree 

da 1 .* 5 beard £ rr^av+H Cn^h Hoiro r\r^ \r\nnr\r rrv^HiN t nnnn 

, ^ ... r~ — 

tratc through 1ho apertures of the toil and therefore arc 
not cut by lha interaction between the underculler and 
the foil. Various attempts have been made over die 
f 0 years to combat this problem. Rcr.example, US Patenl 

shaving-un its in which^not only the undercutters but atso 
the_qu1er-skin-engag ing cutters are caused to^osci Hate 
in^anti-phase.^By thus moving the cutting heads on the 
skin, 1he hair receiving openings were intended to move 
eve r ih s 9 k!n s u rt ace w?th £ " 9csn n.'DQ" set k^n „ s'* * 
all parts d the skin beneath the cutting head would be 
successively brought into register with the hair receiving 
openings. Howcverr to avoid excessive discomfort iU 

*° wae^conaidered inadvisable lo reciprocal e the outer cul- 
ling .hssd £j£Ltrrnof o-than^SrOOO'ircvb! ui iSHs p5 r*rrt inutc 
althou^i.the*undercutt«rs wers caused to reciprocate 
at Jrc«nx3-fe 5 times-that frequency* Moreover, making 
use of a somewhat complex cam operated drive asssm- 

2$ bly, ths ouler cutters were reciprocated in opposit di- 

between the cutters 

[DC09] US Paient No. 4 174 569 discloses another 
proposal in which an outer shearing cutter is caused to 

30 oscillate in contact with the skin, whilst a further cutter 
occiiSetce beneath the oLrter cutter. Ac jn U S- Patent Ho + 
2^30&431', LhofrequencyofoecillalionoFUiB inner culler ^ 
wae^considerably higher than that of the outer cutter. * 
PH510] These attempts to improve the penetration of 

as long beard hairs through a perforated outer cutter have 
not besn particularly succssslu!. Moreover, tf'ye prior ar* 
seems to contain no appreciation of any possible inter- 
action between adjacent shaving units. 
PS011] An object oi the invention is to provide a dry 

40 shaving apparatus In which the penetration of hairs 
through .9 perforate nutsr cuttsr is IfyiprovGd. 
[D012] Another object of the invention is to provide dry 
shaving apparatus in which the hairs are positioned op- 
timally for culling following penelraLion of the ouler cul- 

-« ter. 

[221 2] Another object ef the invention :c to provide dry 
shaving apparatus in which individual cutters may be 
driven with a desired stroke and phasing in a simple 
manner. 

w |WI4] According 10 one aspect erf the invention, there f 
is providsd a dry shsvincj sppsrstus ccmpris'"^* a *' r °' 1 ' 
Individual shaving unit having at least two first cutters 
cooperating together; including ai first ouler cutter and a 
first undercutter; al least a second individual shaving 

£5 Linrt having at least two second eulters cooperating to- 

dercutter: biasing means for the cooperation of said cut- 
ters; and at least one drive source coupled with at least 
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one cutter of sc^ch ind*vlCj ,, * > ! **^ • 
in that: all cutters of at least the first of said individual 
shaving units are coupled to said drive source to be driv- 
en for cutting and skin agitating purposed; and the outer 
cultsr of at least a further one al said individual shaving 5 
units is inset ivo. 

[001 B] According to another aspect of the invention, 
Ihere is provided a dry shaving apparatus comprising: 
a first shaving unit having a first outer cutter and a first 
und arc utter cooperating together, a second shaving unit 10 
hsvinc; s second cuter cutter 3nd 5. second uridorcutt^r 
cooperating together; and a drive source mounted in a 
housing and coupled to at least one cutter of each shav- 
ing unit; characterised in that: the first outer cutter is cou- 
pled to the drive source and is mounted for oscillatory 
tv. ot! on ! n respOT 95 the re!c ?c p rc^Tid e ft r p£H5 1 rstiori 
through the first and second ouler cutters; and the sec- 
ond outer cutter is inactive 

[001 S| Preferably, a third shaving unit for short hairs 
is provided and comprieee a third ouler cutler and a third 
n o rj o ^MjjAf. r?7o cd lor m eve jtic fit b on c^L^i th o ■ tft i r d 
outer cutter, the first unit being provided between the 
second and third shaving units. 

[001 7J In one embodiment, the first outer cutler lags 
1he third undercutter by substantially 90°. 2S 
[OO 1 '! SJ- !t wii* to ur^dc rctocd *h2* * ***** ***** l^*^ 
using the active unit, the skin surface is caused to move 
10 and fro across the skln-^ngaglng surface of the or 
each inactive unit. This aids penal rati on of hairs into the 
or each inactive unit and enhances the chance that the 30 
hsirc vjffl- be cut with minim"!- discomfort. Further en 
han cement may bo achieved by phase or frequency ad- 
justment as will be described. 

[001 B] In one embodiment of the invention, two inac- 
tive shaving units are provided on respective sides of ^ 
an HctK*s-£E^3vi?TEj unit. Ths cut— r cuttsr of the seta's u^** 
may 1hen be driven at the same frequency as the under- 
cuiters of the inactive units (synchronous operation)_or 
at a different frequency (asynchronous operation). 
Where the frequency Is the same, the phasing of the 40 



varying phase condition will be present. 
[0021] In a simplified embodiment, only two shaving 
unfts are provided, one active and the olher Inactive. 
Hera again two possibilities exist: either the outer cutter 
of the active unit is driven st the S3mc frequency s r ***e 
undercutter of the inactive unit, or al a different higher 
or lower frequency Where the frequencies are Ihe 
same, phase adjustment is possible. For reasons of sim- 
plicity, one construction provides for 1he outer cutter ol 
the active unit to bo driven ifTpftsccy»ith the u^d'^^^u**^*" 
of the inactive unit. In such a construction, the under- 
cutter of the active unit may be static or may be driven 
in anti-phase with ihe outer cutter. 
[0022] In any of the embodiments, it may be advan- 

cutter in ths active unit for enhanced grp an the skin, e. 
g by roughening or by applying a high-friction coating. 
Moreover, to maximise the amourrl of skin movement 
over the inaclive unils, it may bo advantageous lo pro- 

vi ww »»- win, i vM^wgm^ v» v i iwv w «r. m iw I w i triAM ,y ■* imvu * v 

unit with a low-friction coating. In some circumstanc s, 
ft may prove advantageous to providethe skin-engaging 
surface ol the active unit with a low-friction coating. 
[0023] For a belle r understanding ot the invention, 
snd tc shew ho»v the ssmo msy to **** ******* A#AAt 
reference will now be mads by way of example to th 
accompanying drawings, In which: 



respect to the outer cutter of the active unit It is pres- 
ently believed thai the best arrangement is 1or the un- 
d ere utter of one inactive unit lo lag by a small angle 
close to zero (for short hairs) and 1he undercutter of the 



ever : the exact phasing may be set by experiment to op- 
timise the shaving performance. It may be preferred to 
drive the undercutter of one inaclrv© unit in phase with 
ihe outer cutter of the active unit and to adjust the phase so 
cf tfts urvdsrcuttwf of ths oiftsr inactive unit tc bs opts- 
mum for long hairs (leading by about 90*) or, for practical 
reasons of consl ruction, todrivethe und ere utters of both 
inaclive units in phase with the outer cutter of the active 
unit. 55 

Where !hc outer culler of !hc ciclivc :c ~ i-i " it 
en at a different frequency (higher or lower) than the un- 
dercutters of th inactive units, no phase adjustment is 



Figure 1 is a schematic diagram showing various 
peccibilr?.™ for occiJbting the cuter ouUer of s Jong 
hair cutter disposed between two short hair cuUers; 



Figure 2 shows a series of options tor driving th 
undercuttens of two shorl hair cutters and the outer 



Figure 3 shows a first embodiment ol an act ive cen- 
tral long hair cutter cartridge 1or implementing op- 
tion 2 of Figure 2; 

Figure 4 shows another active long hair cutler car- 
tridge 1or implementing option 2, 4 or 7 of Figure 2; 

Figure 5 shows an exploded isometric view ol the 

Figure 6 shows a schematic explanatory diagram; 

Figure 7 comprising Figures 7a and 7b shows a 
third sjTrbcdimsrit of sctivs ion-^ hair cL ,Map ^of+rtrin^ 
. for tmplementlng option 2, 4 or 7 of Figure 2; 

Figure 3 shows an CHplodcd isometric view of the 
long hair cutter cartridge of Figure 7; 

Figure BA shows an exploded isometric view of a 
modification of Ihe long hair cutler cartridge of Fig- 
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ur 22 -7- 2nd £:■ 

Figure 9 shows a modification of the active long hair 
cutter cartridge of Figs. 7 and 3; 

5 

. ... — ' — «- -"I — / U" ~ " ' 

relating to 1hc theory of opcralian of an active skin 
agitator; 

Figure 11 shows an isometric view, partially cut 10 
■a w.j^w q* a,, sltsrvcr hosd for implementing opt lor ^* 
of Figure 2; 

Figure 12 shows a Ion grtudinal sectional view of the 
assembly of Figure 11; is 

Figure 13 shows a cross-section through 1 he centra 
Iric of the emfacdiment of Figure 1 1 ; 

Figure 14 chows an exploded isometric view of the 
assembly of Figure 11 as applied 1o a swivel-head 

ch^ver; 

Figure 1 4A shows an exploded isometric view of the 
assembly of Figure 11 as applied to a fixed-head £5 

shaver; 

Figure 15 shows en Isometric view o1 the cartridge 
of Figures 7 and B which is used in the assembly of 
Figure 14; 30 



eemblyof Figure 14: 



Figure 17 shows the undercutter assembly tor each as 
of the short hair cullers of the assembly of Figure 11; 

Figure 16 shows an exploded isometric view of trie 
undercutter assembly of Figure 17; 

40 

Figure 19 shows a chassis member with guide rails, 
vjH^! sn end piste cut a" f sy t 1c r "e^ In 2S Dr%riri f ,f 
of Figures 11 and 20; 

Figure 20 shows an isometric assembled view, par- *5 
tialry cut away, of dry shaving apparatus for irnple- 

«->-. ."5,r-vti r% O G. /*>*. . C_ i^.l l **\ O « 

itiviiuii^ vjitiivi I ** vi i ig-viw 

Figure 21 is a longitudinal sectional view ol the as- 
sembly of Figure 20; so 



sembly of Figure 20; 

Figure 23 is an isometric view of me drive system ss 
for the central long hair culler cartridge of Figure 20; 



for ihe undercuiter of the centra] long hair unit; 

Figure 25 is an laomeirlc exploded view of the drive 
assembly of Figure 24; 

Figure 26 is an isometric view of a gear box assem- 
bly for Iransfsrring the drive from an electric motor 
to the individual cutler units; 

Figure 27 zlnoYtz s c rc* s "*cd ion throv^i? the cjczir 
box assembly of Figure 26; 

Figure 28 shows schematically various possible 
gear and cam pins arrangements; 

Figure 2& shows various possible designs for Ihe 
long hair unit outer cutter; 

Figure 30 ehows an isometric view ol a twin drive 
arrangement inciudingari oscillating long hair cutter 

unit, »vfricJT eirniin^cmcnt mcty educed *o '*" <^%r>L, 
option 4 of Fig. 2; 

Figure 31 shows an isometric exploded view of a 
shaver having two shaving units for Song hair and 
short hs i r rsspsct i vs*y ■ 

Figure 32 shows an isometric view of a fourth am- 
bodimcrrl of active long hair cutler cartridge for im- 
plementing option 2, 4 or 7 of Figure 2; 

Figure 33 shows an isometric view of the undercut- 
ter assembly of the cartridge of Figure 32; 

Figure 34 shows an isometric view corresponding 

to FK$yr©-33 th^ ufid^r^ Litter 

Figure 05 is a side elsvational view, partially in sec- 
tion, ot the assembly of Figure 34; 

CTirri.irOi Q£ vKmuo turrv !oi^mr\tr!n xjisvuur* r*f a-Fif+H r\rrt_ 
, u — ■ — — — — . . u — ~ • ■ — ' — ~" — ...... — 

bodimcrrl of active long hair cutter cartridge for im- 
plementing a simplified modifbalbn of oplson 6 of 
Figure 2; 

F™ re 27 shows an IscmotrSc cxptected v;o>,y of She 
cartridge of Figure 36; 

Figure 38 shows an isometric view ol a sixih em- 
bodimenl of active long hair cutler cartridge for im- 

Figure 2; and 

Figure 39 shows an isometric exploded view of the 
cartridge of Figure 33. 



Figure 24 is an isometric view of th drive assembly 



Figure 1 shows a diagrammafic representation 
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w. ^ »• r w. ,w w, iiuin.g k . ..ww wmu*n — ■ ■ 

iwo outer short hair cutler units 1 , 2 and a central long 
hair cutter unit 3, sometimes referred to as a trimm r It 
has now been proposed ihat penetration of si ubblehalre 
into 1he apertures of Ihe Jong hair cuttar outer culter and s 

tho o V^ryrt Hair #»iift«r ih^jr nirftfiro ,mow, tmwrirrw t^rl Vtas 

imparting an oscillatory motion tolhc outer cutter of the 
brig hair culler lo cause agiLaLion of Lha akin. Fig. 1 
shows various possibilities (a) to lg) which have been 
investigated for imparting such agitation. As shown, at 10 
(a^t tJ*ic cuter cutter msy csciUstc perpendieu !3f!y tc tho 
skin surface to pummel the face, or (b) parallel to the 
skin surface and parallel to the direction of oscillation of 
ihe undercutters of the short hair units. Alternatively, the 
outer cutter of the central unH may be caused to perform 
pjortioi rcisTlcn ahrtm. ort ££*io pefpsndlCLMs/* ic tfte skin 
surface (c) or rocking motion about an axis parallel to 
1hc skin surface (d). Moreover, the various possible 
components of motion may be combined in various 
ways. Tor example ae shown in Ihe second line of Figure 

■ i v v|wh«*i w ^w.j ui>t> \vy: v^iimih — *' »■•*■ V v */'» 

options (b) and (d) are respectively combined. In the fol- 
lowing, a shaving unit in which the outer cutter is moved 
1o agitate the skin will be referred to as an "active unit 11 . 
[0025] In the following, melhods o1 implementing op- £5 
ijc?ts sftC* - wM!- fee^ ^^scu£^5^"in rnc?^* wC^wrf 
[0026] Referring now to Figure 2, various ways are 
possible for driving the Individual cutters of airlpie heed- 
ed shaving system Optkan 1 shows the arrangement 
known 1rom WO 93/1 291 6 discussed in trie above. 
JSS27j" Opt I on ■ 0' ssfj- bC'rSySfdsda-s rT^odificatlcrt" o*~ 
option 1 in which Ihe central long hairunil is modified Lo 
impart motion also to tho outer cutter. Th\& is achieved 
by a link member linking the undercutter to the outer cut- 
ter, so that the outer cutler moves in anti-phase with the 35 

ds-rc—itsr. This- cpt-ion- wi-S-b i S L dSw£Fiw , e_ ! ir!!T! j cr2 L Hoj^tL 
hereinafter. 

[0028] Option 3 has static outer cutters in all three 
shaving unite, but driveslhe undercutter of the long hair 
unit In phase with ihe undercutter of one short hair unit, 40 
w^kst t-hs-sl-h^r yfTdsrs utt s^*- is-drivsf!- if^ ^r^t-l -phass-. 
[0029] Option 4 may be regarded as a modification of 
option 3, in which motion is also imparted to the outer 
culler of Ihe long hair culter in a similar manner lo thai 
used in option 2. « 

|_-CT DOOj i t i ww ka wt « u, uii tvwvw* tvWl w w»*^% m. i ■ iw w < I 

dercutters of the short hair cutlers are driven in anti- 
phase, whereas 1he long hair undercutter is driven 90° 
out of phase with the undercutters. 
[0031 ] Option 6 may be regarded as a modification of w 

'■.■M.'iojt* A. ijjKaralKtt l.ojnii. Ka.ir r>i.rtt«Jt i*. ori'rm v*<ftH etc oj rt_ 

er cutler driven 90* out of phase with Ite undercutter 
rather than 160° as shown in oplion 4. Option 6 will be 
described in more detail hereinafter 

[0032] Finally, option 7 introduces a phase shift of 90° ^5 
Ij.QUiican ihw* !wTT^ hci^r Hi r idmHHiiwi' wT^d iiT^w liVw" wheri h^fr 
undercutters which are driven in anti-phase. The long 
hair unit outer cutter is driven in anti-phase with rls un- 



[0033] Consideration has been given as to how the 
triple-headed designs disclosed in WO 92/12916 could 
be modified to cause the outer cutter of the central long 
hair cuttar to move in any of the ways illustrated, byway 

f\f.nvamr\lr» Irs C )n ■ A- A d f i rtji onn rr\a r»'n ft cc* ^r\noirlor^ 

« r*- » ■ " • — ~ri 

that a triple-headed shaver such as shown in WO 
92^12916 (represented schematically as oplion 1 in Fig. 
2) could be provided with an active long hair cutter car- 
tridge (a cartridge in which the outer cutter moves) as 

, .. , • — . — w. aM .. ■»f^ VM . VM 

lion tothe long hair cutter unit. Such a modified long hair 
cutter is shown in Fig. 3. 

[0034] Whhin a housing 31 is provided an inner chas- 
sis member 02 and an upper chassis member 33 which 

4 in posrlion with tongues 19, 1Sa The drive bridge 4 
has flexible parts enabling the bridge 4 to perform oscil- 
latory linear motion. Such motion is imparted to the 
bridge 4 by a drive pin which is receivable in an aperLure 

5 2t the bisect the drive bridge ^1' ^* uppor r> °" + * ,v * 
the shaving unil, are provided an undercutter 6 and an 
outer cutler 7. The undercutter 6 is provided with a cou- 
pling element 6 and a bias leaf spring 9 for biasing the 
undercutter against the outer culter 7. A link pin 10 en- 

>• — ■ o« »' 1 — ' »^ wiwaitw-iikw ■ — wi iw mi l-W iw 

ceived wilhin the drive bridge 4 at the other end Pivot- 
ally mourned to the chassis member 33 at respective 
ends of the shaving unit, are link arms 11 and 12. Link 
arm 11 is pivoted 1o the chassis 33 by pivot 1 3 whilst link 
arm* 1*2 is p K*ctcci tC' t^ c shsseie 33 tsy- pi^^t - 1 - 4~ ^ , ^ ,r> * r ^ 
link arm 11, l2haea6lot 15, 16 al ite lower end in which 
is r eceived a drive pin 17 : 1 8 secured to the drive bridge 
4. At the upper end, each link arm 11, 12 is pivotal ly 
mounted on the outer culter 7 by a pin 21 , 22 welded to 
the-cuits? cutter 7. Thiis-, as- the- driv^-tridsjs- 4- is- escalat- 
ed to and fro, the link arms 11 and 12 cause the outer 
cutter 7 to move in antiphase with the undercutter 6. Dur- 
ing this motion, the link pin 10 remains vertical at all 
times The length of the stroke of the outer cutter may 

points 13, 14 on the arms 11 and 1 2. 
[DOSE] Fig. 4 comprising Figs. 4a and 4b shows an 
alLemalive construction of long hair cartridge. The car- 
tridge comprises a chassis assembly 58 consisting of 

• ■■w wwatUMwr wiv^iww w ■ , ww wwwmiwm ^wwwvi iwi w_j wi iw 

blocks 49, 50 including irrtegral end latches 409 and 
500. Each end block 49, 50 is welded to the side plates 
56, 57 by means of pins 491 , 492 or 501 , 502. This con- 
struction allows shorter link arms to be used, as com- 
ps?sd with the- con-str yct-scf* el Fk* .3. Hers th&oiitsy sui- 
ter 7 Is driven directly Prom the coupling element B hy 
means of a eran k member 41 and a short arm 42 wh ich 
is pivoted by a pin 43 welded tolhc chassis plates 57 
and 53. A second pivoted arm 44 is provided at the other 

wr?%» of ihw shwVSTifj w*7*& Iw i ;jLtrw4L wrscj^yS' jXJfu^sl 

movement of th© outer cutter. Arms 42 and 44 are piv- 
otal ly mounted within the chassis assembly 56 by pins 
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■^"2* vvf^ich" ar 2" ^rv 1 L^rrr wsfdi^d t^tlTS* vhsss Is* sssstTi Jy 
The crank member 41 is pivosabry corrected between 
one limb of coupling element 6 and arm 42 by pins 47 
and 48 respectively. The coupling element 3 Is welded 
1o the undercuttar 6. Ths upper end ol arms 42, 44 are 

fy*jJg.Wg F&SpOCtiV-S pfnc- 4-5 , 45-"1- VjS^SJSh- H-. r 2 if!- ~ L'. r H- 

welded to the outer cutter 7. The drive pin (not shown) 
will engage Lhe coupling element 8 at three points 3a, 
8b and 8c. Upward loading is applied 1h rough point 3a 
1hus imparting both float lore© and underc utter bias. Fig. 

central position whereas Fig. 4b shows tha position 
adopted whan the inner cutter 6 has moved to the left 
by 1.5 mm and correspondingly the outer cutter 7 has 
moved to the right by a shorter distance according tot he 

[QGd&J Fig. S shows the construction of the shaving 
unit of Fig. 4 in an exploded isometric view. The outer 
culter 7 is of generally U-shaped cross -section and pro- 
vides a plurality ol comb-like teeth 51. On the base of 

and 53 ar» provided For receiving the upper pivot pins 
45 : 451 of the link members 42 and 44. The uncfercutter 

6 also has a generally U-shaped cross-section. The side 
walls of the cutter are secured to the coupling element 

— —/ T ' 1 • ■■** - — ■■iw.h^wi w r , V r^w 

arms, each of which is slotted to receive 1he crank mem- 
ber 41 , although only one crank member Is provided as 
already mentioned. Each arm of 1ha coupling element 9 
is provided with an aperture 54, 55 to receive a coupling 

coupling member 8. 

[0037| The other end of the crank member 41 is re- 
ceived in a similar slot in the lower end of the link arm 
42. All the moving parts are carried by 1he chassis 55 

■ — ' ■• --a — • — ■ — — — — -r-r— * — - -• 

which semi-circular cut-outs 59, 60, 61 and 62 are pro- 
vided 1or receiving the pivot shafts 43, 48 of the respec- 
tive link arms 42, 44 

[00381 it will be appreciated thai when lhe outer cutter 

7 i-s sir Ssjs?} j^rv ths r?i?2vMiS5 sf^sw-E' in Fssfs-. 4- s^d- 5-, ts* 
a lesser extent when driven in the manner shown in Fig. 
3, its point ai attachment to the vertical pivot arms 42, 
44 or 1 1 , 12 moves on an arcuate palh. Accordingly, noL 
only does the outer cutter move horizontally to and fro, 

Hlustraled schematically in Fig. 6. As shown, with the 
geometry of the cartridge illustrated in Figs. 4 and 5, the 
amount ol vertical travel is 0. 1 7 mm where the horizontal 
travel of ihe undercufter is 2.60 mm, rises to 0.24 mm 
d vs-rtJsSi- ^rsvs-!- wHsvps? ths- hs? sen-is! t?.2vs4- sf t£!5- yvV- 
dercutter Is 3.00 mm and rleee to 0.3S mm of vertical 
1 rave I where the hori7ontal travel of the underc utter is 
3.60 mm. This degree of vertical travel enables a so- 
called "pulsing cflcct 0 to be produced an the user's skin, 
us s^Tw'YtTT* JiT" ep'miwf^ Fj"^". "I - . y^j"ih' iirrz^7Ty'Si 7 ] r i"2"r7"» c£ 
Fig. 3 1he pulsing effect te quite small, but may be ex- 
cessive for comfort with the arrangement of Fig. 4. 



construction shov^n in Fig. 7 and G may be employed. 
The construction of Fig. 7, includinq Figs 7a and 7b, is 
similar to that shown In Fig. 4, with the exception thai 

5 ths upper pivot of the link arms 42 and 44 is achieved 
di-ff sfcttJI^ to- s?j-S¥J 2- ds^-rss 2>r rt-ies;- disp-isesrrvsjr!* ^-e- 
tween the vertical l^ik arms and the outer cutter In ttie 
embodimeni of Fig. 4, the pivot pin 45 is pivolable within 
the upper aperture of the link arm 42 and is secured, e. 

10 g. by welding, in the U-shaped cut-outs 52 of the outer 
Si>tv&f7. But It> *!v^ ^i^bcd-j^T^;??- c? F;^. 7. ss fce-sl !s!vc-wt 
in Fig. 8, the vertical link member 42a has integral boss- 
es 45a, 45b at its upper end which are received siidably 
in a U-shaped slot 52a on outer culler 7. Integral slides 

75 8i f 92 in the outer cutter 7 run in slots 63, 94 in the end 
blocks 49-, 50 ci t.^£ chassis £-3*-ojt*i>V 5Bic ^l 1 ^? cww 
netnin the outer culter 7. Otherwise, 1he construction ol 
Figs 7 and 3 is substantial ty identical to that shown in 
Figs 4 and 5 

20 [0040] Fig. 8A shows a modification of Ihe carLridgs 
r*f p«jKi 7 p. \<} iV?}!ch th'S - C'U^c^ setter 7»A l^ss- 
like teeth along one edge onfy. The underc utter 5a is 
designed in a similar way. 

Fig. 9 is a further modification of the embodi- 
es ment of Figs. 7 and S in which the pivot links between 
the cervtrcii £ • jf^cj rriemfce'r 3 ihe Cfa?^ - !^ ?w?^->?\%* <i < a% 
and the verticaJ link arm 42a are achieved by film hinges 
91 and 92 This has the advantage of simplffying fabri- 
cation, since the arms, coupling element and crank 
30 m cmbc r can be man uf actu red as a s in g Ic mou Idcd u n it . 
£5S=53j if sr^y of i^TS' ^iT^^sxiin^'Cn^s of adTvo JcfiG/ Hr^ir 
culler cartridge described with reference of Figs. 3 to 9 
are employed as the central long hair cult&r in a triple 
headed shaver such as known from WO 92/1 291 6, thus 
•35 produchg option 2 according to Fig. 2, a situation is 
ach-i-s^vs^- iv*!- wh-i^h 3-!-!- t^vs- i^d-s-rciJtiSvir cssTiJFS-L'-s- to* i4— 
late in phase and in synchronism, whereasthe outer cut- 
ter of the central long hair unh oscillates in antiphase. 
Although this achieves some beneficial effect in pnomot- 
40 ing hair penetration through the apertures of the outer 
sut^srs-, Jt £r2?5- fes sh-cVi?v sf- thscvs?-sa-!- ss^r- 

sidcrations, and is also confirmed by practical tests, that 
a phase relationship ol 180° is not optimal. This may be 
explained on lhe basis of Fig. 10. Fig. 10(a) shows scha- 
maticaliy a plan viow of a triple-headed shaver where 

tothe left, whereas the outer culter of 1he controlling long 
hair cutter moves to the right. Fig. 10(b) shows the ffect 
which this has on hairs being cut by 1he short hair units 

so on efther side of lhe long hair unit. As a consequence of 
1-h-s- rTictiOvV cl- ths- s-uts? cutter s-r-^licr;- c? t-h-s- !en^- ^sl? 
cutter, a hair 101 is pressed against the right hand side 
of an apsrtu na in the outer cutter of one ci the short hair 
units As this occurs, the undcrcuttcrs will be moving to 

^5 the left and accordingly will push the hair away from the 

very efficient, and the cut haire are relatively long. 

Consider now ths> situation as shown in Fig. 1 0 
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(w/i wh^rs* Iks c^tsr g ut I w r wf ^ h'5 csrvtrsf lor*; hajr ur??S 
moves the phase with the undercutters 01 the two short 
hair units. Here, when th hair 101 is pressed against 
ihe left-hand aide of an aperture In ihe outer cutter of 
one of the short hair units, the corresponding undercut- 5 

"lor jg. rT\r^jr\rj.r*. t-O the j-Cft- SCCC^I-F^y'- 1 2T5- SJfCC^VIJ 

shearing action takes place, and the cut hair is relatively 
shod. This corresponds elleclrvoly lo option 4 of Fig. 2 
(except that in option 4 one of the short hair unit under- 
cutters is driven in antiphase with the outer cutler of the 10 

,w ' "■*" /■ 

[00441 Although good results may be expected when 
1he long hair unit outer cutter is driven in synchronism 
and phase with the short hair undercutters, even better 
results maybe achieved where the long hair ouler cutter 
tends th£ &no?! hsJ? und5 -£L i !5e? by £- pks&e Sfl£}ks 
of 30°. In tact, it may be slated that any phase angle in 
1hc range 0 s to 1 20° will be effective, although substan- 
tially 90° is preferred. 

[0D4BJ Ways in which a phase angle of 90° may be 
o£ ir\ itiW cio. gk^.v*w\ \<\ o-'^ti^ons 3 s?>d 7 *?f PS* 1 *. 2 w»! I^e 
discussed in detail hereinafter, with reference to Figs. 

II to 26. In these embodiments, the application of the 
invention toatriple-headed shaver is described. Here it 

is possible to adjust the phasing of both short hair units 2$ 

90°. However, it is aJso possible to arrange for only the 
trailing short hair unit to lag the central unit outer cutter 
by 90*. The other short hair unit may either leadlhe out- 
er cutter of the central unit by 90° (option 7) or be in 3Q 
2?Vl < phase thoTSTV^S'ih' ^opusr* 5^ or ^jsv'osr^y' other sefects- 
bis phase if appropriate linkages are provided. 
[QMS] Alternatively, it is also within the scope of the 
invention 1o drive the outer cutter of the long hair unit at 
a lower or higher frequency than that of 1he short hair ^ 
yjMts, so tK-c. pK^s-e retet-ic-ri-sh^p t-s^ws-sn- 5h-s c-LJ-ts^r 
cutter of the long hair unri and the undercutters o1 the 
short hair unit varies cyclically. Such an arrangement is 
particularly of value if it is desired to avoid a preferential 
direction In use, since either shon hair unit can then he *o 

[0047] Referring fi rst of all to Fig. 11 , this shows a con- 
struction which corresponds to option 7 of Fig. 2, with 
one end ptale being cut away for improved clarily. In Fig. 
1 1 , a swivel head frame for a Iriple-headed shaver ar- 
fan^STnwnt is ill i*s1r2»wM in ^*i£ijch a csfrirs! JcfTg hair 

III is in the form of a cartridge corresponding to that 
shown in Figs. 7 and 8. The short hair units 112 and 1 1 3 
are shown with the outer perforate cutter (sometimes 
called the foil) removed. Fig. n thus shows the central $0 
Song Jts!? Til posi-tio-ns-zibstwesf^ twosdjscsnt sh-o-r* 
hair units 112and 113 In this embodiment, allthree un- 
dercutters are independently driven and the drive for the 
long hair outer cutter is taken from the long hair under- 
writer by means of a link or drive arm as already dc- ss 

1he active unit 111 can be driven at a different speed 
from units 112 and 113 and that th phase angle b - 



"fyu^^v". sctivs OLitsr cutis* sird ^hs *^«^^~- 
cutters can be set for optimum performance. 
[0048] Fig. 12 is a longitudinal sectional view of the 
assembly of Fig. 11 with both end plates 121 and 122 In 
place Also visible is a coil spring 132 for providing up- 
s Asrd i>iss 1s> Ihe 'cn^ hsi-r unifcrc utter A£ the fcs ri,r * o? t+^.o 
assembly may be seen 1hrac drive slots 124, 125 and 
12S lor receiving respective drive pins (not illuelraled) 
for driving the respective cutter united as will be better 
understood from Fig. 14. Each end plate 121, 122 pro- 

w w " vi ,w *« ^ • — * ■ 1 * — — • • v V »...n 9M ii 

ie stub to permit the head to swivel. 

Fig. 13 shows a cross-section taken along a 
vertical central plane through the assembly of Fig. 11 . It 
shows clearly 1he bias springs 123, 1 31 and 132 for the 
re*-p£c?k f e shsv^ng ur ; *Js. The Ftgyre fi.^so tVi*o 
guide rods 133 and 134 for modules 142, 142 and 144 
as wil! be explained further with reference to Fig 1 4. The 
rods 133 and 134 arc received in U-shaped channefs 
114 and 115 in Ihe short hair modules, and similar chan- 

[0050] Referring now to Fig. 14, the assembly of the 
shaving system ol Fig. 11 will be underslood more clear- 
ly. As shown, the assembly is buifl up from six separate 
modules: an active long hair cartridge module 141, an 

dercuttar module 143, a second shorl hair undercuttar 
module 1 44 (Identical to the first 143) : a chassis module 
1 45, shown with one end plate cut away, and a foil frame 
assembly 146. which comprises two short hair unit outer 
CLJttsrs 1 4£2. 4£-3 rni>Lir>tDii in 2 "frame "J-4S1 3^d!t Shsl 
Ihe outer cullers can move vertically but nol axially. 
Chassis modu le 1 45 is arranged to pivol about two axle 
stubs (not shown) which engage in the bearing aper- 
tures in the respective end plates 121, 122. One such 

s^t, •sp^jtsjTS' ^221 \s sh^vr^ jn eryd plsts T22. 
[0051] The long hair module 141 is identical with that 
already described wrth reference to Figs. 7 and 6, and 
so will not be described further An enlarge isometric 
view of the same cartridge 19 shown In Fig. 15 

consists of a generally rectangular slider frame 1 46 hav- 
ing a central cross member 147 which servos both to 
supper I a spring assembly 143 (including coil spring 
1 32) and drive post 149 on its upper side and to provide 
ar? 3 refute sirjvs £fc4 ~\ 55 fc^r ?ww^ivi'?T'$j a d'livs p - ^? - * 010 
its tower side. Apertures 1421, 1423 and 1422 : 1424 re- 
ceive the drive rods 133, 134 for linear axial guidance 
of the module 142. 

[0053] Drive post 149 slides vertically overa drive pin 
s.^d is rstsjnsd- on- i-t b-y 3 rs-*si-nsf 1 4-23 tkc. -ars.rj?\?\ 1, Olo 
supplies the vertical force between ihe slider 142 and 
the drive post 149 to ensure hoth the correct contact ba- 
tween the undcrcultcr and outer cutter of the active unit, 
and the correct float force for the active unit 

Dft f\6 .jt1 C'joK oxC Ika unrlotruUar Tw.r(ulac i. AO. 'jr\rl "1 Ait 

is identical. One of the modules is shown at an enlarged 
scale in Fig. 17 and in an exploded isometric view in Fig. 
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1 w to which rsf srs^rvcs »vl4} rj-wW d^rect-ed Th*^ rrvcdw « s* 
includes a generally tubular cutter 131 provided with a 
plurality of transversa slots 1911 to provide a plurality of 
arcuate blades 1312 which co-operate In a shee ring ac- 
1lon wrlh tha corresponding outar cutter (or foil) during s 
shsvJn-^j The cultc? 12-1 is moisted on s s-u-ppor? 15-2 
and held in place by two posts 1821 and 1822 At one 
edge of the lower side o\ the support 182 is provided a 
pair of lugs 1 823 and 1 824. A corresponding pair of lugs 
are provided on tha other edge of 1hs lower side. Ap<ar- 10 
-ttt^s. j.rj. ■jk^ lygg ^£22', 15-24 ^sp ever, snc!- are teosel*-* 
retained on, respective latch members I836 f 1337. Be- 
tween each pair of lugs is defined a bearing surface, e. 
g. 1625: for receiving a bearing pin 1631, 1632 of a bear- 
ing block 160 Drive ia transmitted 1o the undercutter 75 
irom fecsrfflg b!cck 1B3 £y st^s&?*s o? the p.^s 1.834, 
1632, on which tha support 132 can rotate and move 
laterally to ensure good cutler contact with the foil outer 
cutter 

[O0SSJ A guide hole 1833 passes vertically through 
-jh£ bJosk 183. fc*r s!ld3b!y recelv}?^ c? JjnJ* pj^> 13-5. A cc« 
spring 1 84 surrounds Ihe pin 1 B4 and applies an upward 
biashg force against the lower surface of the bearing 
block 133. The lower end of the link pin 185 is rigidly 
secured in an aperture 1361 in a base support 136, 

1662 and 1663 for receiving respective lateral retaining 
lugs 1834 and 1635 of the bearing block 183 On fie low- 
er surface, the basa msmbar 166 provides tha arcuata 
slot 124 for receiving a drive pin which imparts the ncc- 3Q 
C-Scsry os - . . t? , y yr^^ior^ to LiTidorcutEo? »*» y*rQ»5' 
1665, and a corresponding halo 1867 at the other and 
of the base member 185 receive the guide rod 134 for 
guiding the member 1BS rilhe axial direction. 
[0055] A peg 1 866 resls against the bottom of theoth- ^ 
sr rod 133 snd pr^YSvViB- rol3tloT> o"? 1!re rnerr^er 13-S 
about the rod 1 34 in one direction. 
[0057] The chassis module 145 is shown in Fig. 19, 
with one end plale cut away. The module, which is ca- 
pable ot swivelling aboul a longitudinal axle, consists of *o 

rectangular apertures 1 92, 1 93 and 194 arc provided tor 
allowing access to 1hc three drive slots 124, 125 and 
126 of the respective culler units 111, 112, 113. Extend- 
ing longitudinally o1 the module and supported by the ■« 

plsrfs 1 31 are provided tnVO rc*ds 1 3~3 sr^d 1 3"4 
1or linear guidance d the three modules 142, 143 and 
144. As already described, each undercutter module 
142, 143, 144 comprises guide apertures 13S5, 1867, 
1421, 1422, 1423 and 1424 which engage with a re- $o 

SpacUvS- «rvr\e. r^i -$K& QiJ-jdS TSdS- 133, 1 54- tX> STTGiiTS- SC- 

curate linear guidance of the respective undercutter 
Tha rods 133, 134 are retained by clips (not shown). 
[0050] Figure 14A shows an alternative assembly lor 
use in a fixed head shaver. The modules 141 -144 and 

• »■*• ■ K WW I i-w • • w ■■ ■ • fJJJ vrww wt^d i a. Ml ■• Vf v 

from module 146 by being mounted fixedly to the upper 
end of the shaver housing so that it cannot swiv<al. 



which show how option 6 ot Fig. 2 maybe implemented. 
In this mbodrrnsnt, there is a pha e shift o1 90* (rather 
than 1 80°) between the long hair outer cutter and Its un- 
dercutter, so that the technique of driving tha outer cuttar 



^ 0 — — t?" ■ 



the embodiments of Fio^. 3 to 9 cannot be used. I nstcad, 
the outer culler is driven by a separate linkage, so lhal, 
if desired, the drive to the outer cutter could be disabled 
(e.g. by a switch) without affecting drive to the undercut- 
ter ?3ov3v j 3y"*y dwSjred p!T3£e ?e!5tiC'^vJ : >fp £otw cc n 
the outer cutter and undercutter may be selected. Fur- 
thermore, the undercutter may even be static. Referring 
now to Fig. 20 in more detail, the illustrated triple-head- 
ed dry shavar 200 comprises three shaving units 201, 
202 snc* 203. Tyyc cl ?he un£s 201 sr>d 203 a r e cor^st ?\5ct- 
ad as short hair cutlers For these units, only the undar- 
cuttcrs2G11, 2031 arc shown. Outer perforate cutters, 
e g. foils, of substantially conventional construction may 
be used to complete Ihe short hair uniLs. The Ihird unil 

active cartrKlge. Fig. 21 is a longitudinal sectional view 
of the assembly of Fig. 20, with both side plates 204 and 
205 present. Bias spring 206 for the active cartridge is 
visible. At the base of 1he assembly, three slots 207, 208 
ar*d 20S" for receive ^es^ective dri-ve *^^-s sre- 
sible through three apertures in the base plate 210 
PJQSQ] Fig. 21 shows the slider assembly for the os- 
cillating long hair unit 202 comprising tha long hair cutter 
slider frame 2223, outer cutter 21 4 a undercutter 21 S and 
co^pifTi-g- ■G&rf'scs 211 snrf 212 ThD cuIct cii^cr 2 ~\ -4 >s 
welded to the lalchee 211, 212 which in turn are fitted 
into the slider frame 2223 in such manner that they can 
move vertically but not axially. The coupling element is 
welded to the undercutter 215 and is retained beneath 
outs*? cotter. A issf sp-r^T-sj 213 prov^es 3 1c-."c s- to 
bias the undercutter 215 against the outer cutter 214. 
The coil spring 206 provides ttoat 1orce for the unit 202. 
[D0S1] Fig. 22 shows how the assembly 200 of Fig. 
20 Is made up from five modules 221 , 222, 223, 224 and 
225. Undsrc letter ry^sdL'-Js 221 differs- from- Ihs c*hs-r jjjv 
dercuttcr module 223 in that it includes an extra drive 
member 22 1 1 tor transmitting drive to the undercutter of 
Ihe long hair unit 202. The drive member 221 1 is Floal- 
ingly mounted on a coil spring 221 1 to provide float pres- 



derc utter module 221 is the same as 1he undercutter 
module illustrated in Fig. 17, so that further description 
may be omrtled. 

[D0S2] Module 222 includes adrlve systemfor the out- 
e? ciiKe? cf the Jori-^j- h-si-r cL'-tt-s-r L'-rt-it sr^-d- stec- ^s.Tiss- be- 
long hair unit cartridge, which engages by anapflt In two 
receiving latches 2221 and 2222 at respective ancfe of 
the module. The module comprises a generally rectan- 
gular frame 2223 having a cross-member 2224 at its 



cross-member 2224 for receiving a drive pin to cause 
the outer cutter 1o oscillate. 
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£00£-3} UTrdsTS - tt rftodufs 222- is jds.^tjca} wSfr mod- 
ule 144cl Fig. 17, so that further description of this mod- 
ule may bs omitted. 

[00841 The assembly Is carried on the chassis module 
224, which is identical with modulo 145 of Fig. 1<5 ; so 5 
Ihsi further description c4 th-js module rrisy be orni-ltod 
[GQSS] The foil frame assembly 225 comprises two 
oulerculLers 2251 , 2252 for Iho short hair units mounted 
in a frame 2253, to permit vertical, but not axial, outer 
cults r movement to 
rnn^Ri eftSaJCreS V! w ;V C£ 1J"1S" c!-fjve system and foft§ 
hair cutter module is shown in Fig. 23, and an enlarged 
view of the first unde re utter module 221 is shown in Fig. 
24. 

[0067] Fig. 25 represents an exploded isometric view 

prises a tubular cutter 251 „ a cutter support 252, a bear- 
ing black 253, a link pin 254 and a coil spring 255 which 
arc idcrrlical to the corresponding items oi Fig. 18 : so 
lhal lurlher detailed description may be omilled. The 
t^ss^ support 250 djff s?rs from lhat Cv F \q. "J £• by the pres- 
ence el a carrying lug 221 3 having a circular bore therein 
1or receiving a lurlher link pin 221 4. Pin 2214 carries the 
coil spring 2212 which applies bias force 1o the drive 
member 2211 for the long hair undercutter. This pro- £5 

culter and also provides the desired float force. 
[0068] Fig 26 shows a gear box which Is able to be 
configured in various ways to provide adjustable phase 
relationships and frequency ratios to the individual driv- 30 
cy? %JTt IJs oJ *h& s^sv?*-^' sy stem T«70 yes r s*c#k com pr «*scc 
three parallel vertical shafts arranged in line, one of 
which, normally the cenlral shaft, is directly coupled to 
1he armature shaft of a rotary electric motor 260 as drive 
source. In the particular illustrated configuration, the 
geo.r HlcvC comprisss ^hrss- gssrs 2€? 1 , 2B!2 2£S- on 
respective shafts. Each gear also carries an offset cam 
pin 265, 266 : 267 tor engagement in a respective one 
of the drive slots at the base of Ihe respective shaving 
units described In deiall In the above, e.g. slots 124, 125 40 
asd -t-SS-sf-Ffg-. 12 sr s!sfe2£*J, 30fi .^nd-^Gfl-sf-Fig- 21. 
Thus the moving components of the respective shaving 
units arc caused to reciprocate in the manner of a 
S colon yoke. 

[006©] In the illustrated embodiment, all gears 281, *s 
2w2 um'm 2w~3~ 2rs* thw" s^s- ss23; jj^jj^^J catTi - f*\ Fi' 2w*7 L^fi*d" 
pins 265 and 266 will rotate art the same speed. Gear 
262 could be replaced with a smaller gear so that both 
1he outboard shafts would rotate at the same rate, but 
slower than the central shaft. so 

— ■ ' —J * .. — — M ' ** — »*»-< — — 

central shaft in mesh with two smeller gears on the out- 
board shafts to cause the two outboard shafts to rotate 
taster than 1hc central shall. 

[0W1] Phasing relationships between respective 

d-vj.€lc ■■jw^.Wvdew^. c:l«T\r\.lxi Vvv* -J.r4I', id Loir-* iWca r*l«T*>nrr\_ 

lerentiaJ position of the respective drive pins 285, 263 
or 267, or removing the associated gear and replacing 



?» 2 nsv* circumferential- position rctstwdlre.m its previous 
position. 

[D072] Fig. 27 shows the motor 260 secured to a 
frame 268 Gears 251 and 263 have bearings 2811 and 
2S31 respectively pressed into thsm. Gear 262 is se- 
cured to th e meto* shsft so th-st is csr- rslsSs *hc rr *- 
wflh. Pin 266 is pressed into gear 262. 
[BG73] Referring now to Fig. 26, this contains six pos- 
sible arrangements (a) to (f) for the gearing and phaehg 
arrangements of the cam phs. Fig. 26a shows all gears 
w3h Ihe s^ame ratios such that the csr^ p>rjs atay jr> 5he 
same phasing. As shown, the two outer cam pins drive 
the short hair unde rc utters in antiphase. The drive offset 
for each is ihe same. 

[D074] Fig. 28b shows all gears with the same ratio, 

«iu^h that ttt*v r>P.rv\ t\l<n.n eftau Irt rKr* <s.t\<Y\e> ^K<?.*ilr>r«. &ti 
w " ' — — — j- ••• ' ^ p-. • ■ u- - — 

shown the two outer cam pins drive the short hair un- 
dercuttcrs in antiphase. The drive offset for each of the 
short hair undercuttorB is the same. However, the middle 
drive provides a shorter throw. 

p«x_ 2£C Shoal's Sll ^a^^o ^yj.tK tl-io. g^-rvrj^. rotlo.-e. 

such that the cam pins stay in the same phasing. As 
shown, the three cam pins are ail 1 20° out of phase to 
each other. The drive offset for each is the same. 
[0O76] Fig. 2Sd shows the two outer gears { whose 

pifts drive tr>e shc^rt hsi? i^>d^r^^*se^rs^ ^vjS^ 
same ratio suchlhatlhe cam pins stay in the same phas- 
ing A3 shown, the two outer cam pins drive In antiphase 
to each other. The central gear is smaller than the other 
two and hence its drive pin will rotate faster than the 
c$hor t?vr> tr> jyjvo a constancy chang^g phase s.n^c As 
shown, Lho drive offset for each is ihe same. However, 
the offset of the centre dr ive could bo made either great- 
er or smaller than the others. 

[0077] Fig. 28e shows the outer two gears whose cam 

tio, such thai the cam pins slay in the same phase. As 
shown theiwo outer cam pins drive in antiphase. The 
central gear is larger than the other two and henc its 
drive pin will rotate more slowly man the other two to 
si vs- n- 2 sris? fis^t!* j 2 h r^^^-iri^ *^ir«3*^e. ^3.^.^1.=. ^ik^-jw tw.<s. 
drive offset for each is the same. However the offset of 
the centre drive could be made greater or smaller than 
Ihe others. 

[B07S] Fig. 28f shows an alternative gear box ar- 

size, are provided on the motor shaft. Each of 1he out- 
board gears is in mesh with the respective one of the 
gears on the motor shaft. This of course has the conse- 
quence that the two outboard shafts rotate at differing 

— 1- 

PMJ79] Referring now to Fig. 29, various possible de- 
signs for the long hair unit outer cutter ana shown. 
[ME0] Fig. 29a shows the outer cutter provided with 
outwardly projecting teeth and a solid centre bar 
m^fi-ji F?|j. 2 St shows a o*«lsr s l* \ >&r hay^r^ roi-ndsd 
projecting edges but no solid centre bar. 
[BOSS] Fig. 29c represents a long hair unrt outercutter 
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have its surface textured (e.g. by sand blasting) 10 im- 
prove grip and change its appearance. 
[0033] Fig 29d shows a long heir unit outer cutter with 
outwardly projecting teeth and a solid centre bar which 5 

hss b^n.^ p-s-.^tJsl-ly relieved to en-k an cs ^j-ylppirj-g- 24- 
feet 

[0084] Fig. 29s shows a long hair unit outer culler wiLh 
outwardly projecting teeth which are staggered along 
the length of the outer cutter and also shows the provi- 10 

[0085] It is also preferred to provide the short hair 
units with a lowlriction coating (e.g. Teflon) on the outer 
skin-engaging surfaces of the outer cutters to maximize 
movement between the skin and the outer cutters 1& 
s&yssti- £y o J r»j.to?-jf*/>. of- t£c fi-sJ-? y^n. 

[OOasj Ret e rring n ow to F ig . 30 , th is sh ows a isom stric 
exploded view of a triple -headed shaver, having two 
short hair units 301, 302 and a long hair unit 303 ccn- 
Iraliy disposed between the short hair unite. It differs 

ri ly in the fact that it requires only two drive pins to cause 
oscillation of the undercutters of the short hair units. The 
long hair unit 303 in the form ol a cartridge is driven in 
1his embodiment by a drive member 3021 formed inte- 25 

this will not allow the variable phasing between the long 
hair unit and the short hair units possible with designs 
describsd earlier, it can be produced at lower cost. 
[0087] Figure 31 shows a simplified version of shav- 30 
iTi*"' s^'^sraJiMS accordi?"!*'"" £o ar? sr»7fco£«t L rri'C*» T 7t of £h ? fnvon - 
lion in which only two shaving units 311 and 312 are 
mounted on a housing 31 3, having a back half 31 31 and 
a front half 3132 which carries a switch 314. Unit 311 is 
1or shaving short hairs, while unit 312 is tor shaving long ^ 
hsirs 3?>d .Tisy construct ssi ss s-hov?r> sri F^. SA. !■* is 
mounted on an intermediate frame member 315 sand- 
wiched between the front and back housing halves 31 31 
and 31 32 and is adjuslable in position relative to the 
shon hair unit 311 by movement ol ewftch 314 The 40 

lever 316 in engagement with the coupling clement 3 of 
1hc cartridge of Fig. SA. The unil 311 is a substantially 
conventional shod hair unit comprising an undorcullar 
3111 and a toil -type outer cutter 3112 which is inactive. *w 
As win wS M^MwrSbOod' »h& ur^d^rcutl^r 3111 i'-s drivsr? \n 
phase with the undercutter 6a of the unit 312 and thus 
in anti phase with the cuter cutter 7a of unit 312. 
[00SB] Figure 32 shows an isomelric view of a further 
embodiment of active long hair cutter cartridge for im- «> 

rt.lttrrvar*.tl(f\n *\r\tlrvr\ O «"\»tfirvr\ A rvr rrrvKrvrv 1 r\i Ptru wa O 

f .w ..... .JJ -w|~ . ^ K ..^r. . . w. w . ■ . • -~ « — 

Thecartrldge 320 comprises en outer cutter 321 mount- 
ed on two moveable carriers 322 and 331 by means of 
respective securing pins 323 and 324. The outer cutter 
assembly 321, 322 and 331 is movably mounted on a ss 
o y*r± ecic ^c.oo.«r-\^.ivt o ^jj^^j isjrjo, d firs* bht4 bfock. 325 
second end block 328 and a pair of side plates 327 and 
328, only one of whidi is visible in Figure 32. First and 



ssccftd Jaichss 32 !r ar>d 33C ars- lorrr^^d inlsgfaHy ivSh- 
respective end blocks 325 and 326 for securing the car- 
tridge into the shaver head. 

[0089] Figure 33 shows an Isomelric view of the car- 
tridge of Figure 32 with the outer cutter 321 and one side 

cuttcr 332 mounted on a moveable carrier 333 from 
which extends a pair of coupling members 334 and 335. 
The moveable carriers 322 and 331 for th© outer cutter 
are each connected to a respective linkage pivoiably 

arm 336 prvotably connected to the side plates of the 
chassis at 3S7. Carrier 331 is coupled by means of a 
flexible linkage 33Stcthe carrier 333 for the undercutter 
332. The linkage 339 i3 pivotabty connected at 339 to 

will be dascrihed in mora detail with reference to Figure 
35. 

[0090] Figure 34 shows the undercutter assembly 
wilh the undercultar itself removed to show more clearly 

[□OS 1 ] Ret ©rrin g now to F ig u re 35 , 1 h e con struction of 
the flexible linkage 338 will be described. The moveable 
earner 331 is integrally connected via a first film hing 
351 1o a double arm lever 352 which is integrally con- 

which in turn is i nteq rai ty connected via a 1hird film hinge 
355 to a double arm lever or bell crank 356, which Is 
pivotably connected at 33Stothe side walls of the chas- 
sis. The double arm lever or bell crank 356 is integrally 
cor?r?ec*c€j v/a a fot»rJh f i-Jrrr hfrj^o 357 to a se^sor^d 
liser 358 which in lurn is coupled by a fifih film hinge 359 
to the carrier 333 tor the undercutter. 
03OS2] It svill be appreciated 1hat when a drive source 
is coupled to 1he carrier 3S3 by means of a drive pin 
ttt\«2^4r>5 bstwsen Ihs^ cou^Jjn^ rr^srr^srs S34- sr^si 33S 
the carrier 333 is caused to reciprocate together with its 
undercutter 332. This movement is transmitted to the 
bell crank 356 which is caused to oscillate about the piv- 
ot 339. This oscillatory rrotton Is then "transmitted to the 
lavtar £r>d £>sttc& *c-th s- car?? f-s-r 331 1o-rth^&c-L i t&r cutts-r 
321 . In this way, the outer cutter 321 is caused to recip- 
rocate h anti-phase with the undercutter 332 
[0093] Figure 36 shows an isomelric view ol a lurLher 
embodiment of active long hair cutter cartrtdge s pailk> 
m fa rty sl i Hsbl e "for jfTip - \ ^rrisnWn^ C"p£jor^ 5^ F i^u - T s 2 Tl^* 2, 
cartridge 360 comprises an outer cutter 361 slidably 
mounted on an undercutter 362 which is mounted in the 
shaving head by means of respective fetches 363 and 
364, Being mounted in this way, the undercutter is sialic 
ar^d onJy ths outer c^ttsr 3S1 rrscvss. The 1st* hsr^dvnsva 
(a) of Figure 36 shows the outer cutter 381 In the central 
position on the undercutter 362. The righthand view (b) 
of Figure 36 shows the outer cutter 361 displaced fully 
to the left on 1hc undercutter 362. In 1his embodiment, 
oUi&r cuLLs? is prsssad jt^Jo ccTi4ac> wi»h SJrs wri'dsr- 
cutter 382 by means of a leaf spring 365. Extending 
downwardly from the centre of the outer cutter 361 are 
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juBj wOL»p» jn*sj 77Vwr?v^2?s SSS srvd S^>7 5or rscsrvfrvo, t'^s 
drive pin of the motor therebetween to cause oscillatory 
motion of the outer cutter 361 . 

[0094J Figure 37 shows the und ere utter assembly 362 
removed from engagement between 1he upper part of s 
iho Oij-tc? cuUct 3£1- s-rd the Jcsf s^rin^* 355*. .As shov^n 
1hc undcrcuttcr assembly comprises an undcrcuttcr 
member 360 eecured lo reepective end biocke 371 and 
372, from which the respective latches 383 and 364 ex- 
tend. 10 
r^in^cii pirtiir^ 25. s^c^y^ s farther s rritoc^irD o?)* c** sc~ 
live long hair cutter cartridge which is in effect a modifi- 
cation ol the embodiment of Figures 26 and 37. The car- 
tridge again comprises a movable outer cutter as- 
sembly 361 and a static undercutler assembly 392. 76 
/Lg&ifv «\ p^iy <vt soypf!-ft£ JHSfyjfeers 383- 3I?4- sxts.^-d- 
dcwnwardly from the side walls of the outer cutter as- 
sembly 381 Here however the coupling members 333 
and 384 arc extended to respective ends cl the outer 
culler assembly 381 and engage beLwean a pair of side 
fF, -SiVw-&f s- 3S&ss£ cns-DfSii-SEf^ci-SSS ^•tfte'-stf-se^efid- E3£h 
coupling member extension provides a support pip for 
retaining a respective barrel spring 387 and 33B as 
emerges more clearly from Figure 39. 
[0098] In Figure 39, the respective support pips 391 2$ 

'«»-' .^w, "«-Tr— •• — >~ www., — «w, w 

clearly seen 

[0097J It will be appreciated that both In the embodi- 
ment ci Figures 36 and 37 and in the embodiment of 
Figures 33 and 39 only the outer cutter assembly is 30 
uuu-Ouw f^~.*n£^yr> ' * ' rzr^ ^ r^*** .~ *n " r»£*Wf!ih -^^^ *d»^iV5 w ^-** r; ' ^ ji** . 
fhe motor. Since only Ihe ouLsr culler moves, Ihe drive 
linkage for the cartridge is considerably simpler than that 
required for the other active cartridges in which both the 
outer cutter and undercutter move. These embodiments & 
msy-izc'L 1 —— vv^srs^implicitj* a.nd ccon— my srs prims ry 
considerations. In a very simple embodiment, only two 
shaving units are provided, one active and the other in- 
active. Tha active unit may be constructed according to 
Figs 36 and 37 or Figs 33 and 39 The undercutler of 40 

er cutter of the active unit and driven in phase therewith 
in a very simple manner. 

[O09S| The invenlion has been described in connec- 
1ion with numerous embodiments, but further embodi- 4S 
tT.cniz crc pccciblc cmd occur to thece c!c!icd in the 
art. Inlhe claims, the expressions "tirst", "second" and 
"third" are used to qualify various components. These 
expressions are simply convenient bbelsfor identifica- 
tion purposes and have no further significance. w 

C talons 

1. Dry shaving apparatus comprising: 

a first individual shaving unit (141; 222) having 
at least two first cutters (7, 6) cooperating to- 



g^lhw", .^d-udi^sj 2 fire 5 C'U-iS" cutter (7) arvd 2 
first undercutter (6); 

at least a second individual shaving unit (112, 
1 1 3; 261 , 203) having at least two second cut- 
tars cooperating together including a second 
su!sf cutter (1462, 1453; 2251, 2252} and s 
second undcrcuttcr (131, 251); 
biasing means for Ihe cooperalion of said cut- 
ters; and 

at least one drive source (260) coupled with at 

QfkAt* j-t£e? c? escft iiftd^y&&£«i s^v^yy?-^ l^S, 

characterized in that: 

all cutters of at least 1he first of said individual 

to be driven 1or cutting and skin agitating pur- 
poses; and 

the outer cutter of at least a further one ol said 
individual shaving units is inactive. 

2. Dry shaving apparatus comprising: 

a first shaving unit (141; 222) comprising a first 
outer cutter (7) and a first undercutler (6) coop- 

D?h^f " 

a second shaving unit (112, 113; 261, 203) hav- 
ing a second outer cutter (1462, 1463; 2251, 
2252} and a second undsreuttar <1fi1 ; 251 ) co- 
operating together; and 

"""" ~ ™— ™ '^""^ ■ " • ^ 'V — ~ 

coupled with a I least one cutler of each shaving 
unit; 

characterised in that 

— — — x . f .- r~ — - • — — ■ " — 

source (260) and is mounted for oscilbtory move- 
ment in response thereto 10 serve as a skin agitation 
member; and the second outer cutter is inactive 

3. Ap pf> rr*f? 1 **. ^jsscrdin^ t2 clrsirs "! *^ *■ 2 w c r c 
than half of the cutters arc coupled to the drive 
source. 

4. Apparatus according to any one of claims 1 to 3 
vvf^creiri the ccccnd undcrcuttcr ic r^rrczn^cd to be 
driven with oscillatory motion. 

5. Apparatus according to claim 4 wherein the first un- 
dercutler is coupled to be oscillated in phase with 

6. Apparatus according to claim 4 or 5 wherein the first 
outer cutler is coupled to the drive source in a man- 
ner to be driven art a frequency which differs from 
LhiiL wl zziid ccccnd Lindercullcr 

7. Apparatus according to claim 6 wherein the fre- 
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ter and of the first outercuner is in the range 0.5 to 2. 

8. Apparatus according to claim 7 wherein the first out- 
er cutter is arranged 1o he driven at a lower frequen- 

8. Apparatus according lo claim 4 or 5 wherein Lho firel 
outer cutter is coupled to the drive source in a man- 
ner such thai il leads or lags the second underc utter 

10. Apparatus according to c (aim 9 wherein the phase 
angle is in the range 0° to 90°. 

_ A_pp^> M»t u © ^;^cc r d!r*i £j to c !£i rr^ 1 0 vyfts re ! n *h s p h 
angle is substantially 0* 1or short hairs. 

12. Apparatus according to claim 10 wherein the phase 
angle Is substantially 90* lagging for long hairs. 

13, Apparatus according to any one of claims 4 1o 12 
v/herein the?1irs1 outer cutter (7) is decoupled from 
the first underc utter.. 

wherein the first outer cutter is mounted for linear 
reciprocation. 



dcrcutl cr (£) 

21. Apparatus according 1o claim 20 wherein the first 
outer cutter Is coupled with Its cooperating under- 

5 cutter by means of a linkage (11, 12; 42, 44, 41). 

22. Apparatus according to claim 21 wherein said link- 
age comprises a crank member and an arm for 
movement of the outer cutter. 

10 

22. psrstu s secerns 1c olsirn 22 v«t*;crc*^ 4 *~ 

outer cutter is mounted on first and second movable 
carriers (331,322) each of which is pivotably con- 
nected to a chassis of the first shaving unn. 

2*!-. ^.ppsrsiTus -5CCCfd!f!Q tc cLsJrr? 23 w^^ers!** - r ' orr^ 
member is a double arm isvsr (352), and wherein 
said first movable carrier (331 ) is connected to the 
double arm lever (352) via a first film hinge device 
20 (351 ). said double arm lever (352) is connected lo 
the be!! c;«r^k vis « secorid fil*** h *->■< nr**> 
(353,354) and said bell crank is connected to a car- 
rier (333} tor the undencutter via a third film hinge 
device (3S7,S59). 

25 ^ppjySEt-* SCvOfd \t*i%f tO o ji i •>i- <v 'ai>ki 

ond and third film hingedevic.es include at least one 
stabilizer (354,358). 



IS. Apparatus according to any one of claims 1 1o 13 .30 2S. Apparatusaccording to any preceding claim who rc- 
v^hcrcin the first outer cutter is mounted for rotary in the first shaving unit is constructed as a long hair 



16. Apparatus according to any preceding claim Further 
comprising a thind shaving unit (11 3; 203), having a 
third outer cutter (1 463; 2252) and a third underc ut- 
ter f "\ Si ■ 251^ coupled tenths drivs ecus res '260* and 
mounted for movement relalive to the third outer 
cutte r 

17. Apparatus according to claim 16 when dependant 

/->r> r*[r\ if-r-v A ^ivh/>rnin -iHJrH nnH«r/'utt^f ic i~>r^ t irvlr^H 
w '~ " " — — — — ** — 1 1 

to the drive source in a manner such that il is oscil- 
lated in phaso or antiphase wiih the second under- 
cutter. 

first shaving unit is provided belwesn said second 
and third shaving units . and each of the second and 
third outer cutters is inactwe. 

lO irtrtftcflfiie o^i«r>rHlrtrt try of*\t <\r"m**e\rl\rtf\ /*» Ir. Ion n£r\t<,rt\ 

* ^' - TT^ — - **" *£f • *f t" "--—■»•« • ■ • - 

in all shaving units are positioned in such a manner 
that the skin -engaging surfaces of said shaving 
units arc coplanar 



27. Ap parabus according to any p reced ing claim where- 
in the first outer cutter has an outer surface adapted 
for enhanced grip on the skin. 

28. Apparatus according to any preceding claim where- 
in the second outer cutter has a low friction outer 
surface. 

' 'ft"*' ' " c? ~J V ' * o ... 

in at least one underc utter is mounted on an under- 
cuLler module coupled to said drive source. 

30. Apparatus according to claim 29 wherein said un- 
do?CL!t!cr modulo ic ^uidod ^* ■ e ** ^uHa 
rod. 

31 . Apparatus according to claim 30 v<tierein said guide 
rod is mounted on a chassis module (t 46). 

32. Apparatus according to claim 31 wherah at teasl 
one shaving unit is secured to a frame (146) mov- 
ably mourned in said chassis module. 
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20. App«r«tLi£ £ccc fd iri § tc> sny pr^c ^dir? 2 clsirn where- 32-. App^.'Sius sccordine; to *-y*-»ir^ no >i^^^^:^, 

in the first outer cutter (7) is coupled to the first un- I ast one shaving unrt is floatably mounted 1or up 
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34. Apparatus according 1o c!aim 33 wherein the float- 
ing shaving unit comprises an Inactive outer cutter 



At?.. A 



______ jj«g -f^ c ]^ ; —j 45 in which "the cutter 

osciliaies at a frequency which differs from that of 
the skin agitation. 



ing shaving unit comprises a driven outer cutter. 

36. Apparatus according 1o any one of claims 31 to 35 
wherein said chassis module (145) is mounted on 10 

37. Apparatus according to claim 38 wherein said chas- 
sis module is movably mounted on said housing. 



wherein a frame assembly (146) is removably 
mountablcan said chassis module 



43. Appa rat us accordi n g to c I ai m 42 f u rth c r com prisi n g 
a Ihird drive shaft carrying a third gear means and 
a third eccentric camming element the third gear 

rr> n ^ nt > knmn .»;4U 4k n «r*^ -tr-„rl ~r%n, 

.. .wl^, -w,. ... . ..... . w. « .-w • ~» ww~ 

end gear means, and Ihe third camming element 
engaging a third follower means coupled to one of 
the shaving units. 

jSM £ rof i in o_*»r»j^B'j^J lo^r^ i--_v _^l c__i »-v* >1 O mkpn ^Ama^nnt 

on claim 10 wherein the third follower means Is cou- 
pled to the third shaving unit. 

4S. A method of shaving in which the skin is agitated at 

to move at an adjacent location where it is shaved 
by a moving cutter. 



16 



39. Apparatus according to claim 38 wherein at least 
mounted in said Irarne. 



40. Apparatus according to claim 39 wherein Ihe under- 
cuts r of said one shaving unit is mounted on said & 



41. Apparatus according to any preceding claim where- 
in a gearbox is provided to couple the drive source 

to each shaving unit. 30 

42. Apparatus according Lo claim 41 further comprising: 
a first drive shaft coupled to the drive source; the 
firsl drive shaft carrying a first gear means and a 
first eccentric camming element; a second drive 



— t\ in n c p? ^ 

1. TrockonrasierapparaL, der (oigendes urnfaBl: 

ein erstes einzelnes Schersystsm (141; 222) 

dung stehenden ersten Messern (7, S), die aus 
ein em ersten Obarmesser (7) und einem ersten 
Untermesser (6) bestehen; 
mindestens sin zweitss einzelnes Schersy- 

tv*&*n /HO HQ- OC1 *W3> <m H .nnlnHMtarto -*rt/.el 
^- . ^ . . ^ , ■ - ■ . 1 ■ 

mitainander in Wirkverbindung stehenden 
zweiten Mcssom, die aus etnem zweiten Obcr- 
mcsscr (1462, 1463; 2251, 2252) und cincm 
zweiten Unlermeseer (191, 251) bestehen; 

» WV|*Wt «VI ■K^-^w ■ IIIIVI \ Kll I "Wf-W 

ser Messer; und 

mindestens eine mit mindestens einem Messer 
des jeweiligen ertzelnen Scharsystems gekop- 
pette Antriebsquelle (260), 

dadurch gekennzeichnet, 

dafl alls Messer von mindestens dam ersten 
dor cinzcincn Schcrsystcmc so mit dor An- 



eccenlric camming element; the second gear 
means being in mesh with the first gear means; and 
the first and second camming elements being ar- 
range to engage first and second follower means *o 
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jcKcppelt 



dend und HauivibraLi on en bewirkend angeLris- 
beri w&rden: und 

dafl cfes Obarmesser von mindestens einem 
werteren der einzelnen Schersysteme inaktiv 



2. Trockenrasierapperat, der loigendes umfaOt: 

ein erstea Schersystsm (141 ; 222) mil einem 

Wirkverbindung stehenden ersten Untcrmcs- 
scr (6) ; 

□in zweiles SchersysLam (112, 113; 261, 203) 
mit einem zweiten Obermesser (1482, 1463; 
2351 , 2252} nr.d clrcm dcrni"! in V. / irk v /^ r4rv;v ^ 
dung stehenden zweiten Untermesser (181; 
251); und 

eine in einem Gehause gelagerte und mit min- 
destens einem Messer des jeweiligen Schersy- 



dadurch gakenn^eiehnat, 

da/1 c^s Drstc Obcrmcsscr (7) mit der Antriebsquel- 
le (2B0) gckoppclt und in Abhangigkcit davon oszil- 
licr^nd bc;vc rt b^r \z\ -rr: n\c HLZ-lvibrLiLionclci! 
dienen; und daB das 2weite Obenmesser inaktiv iet. 
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* l^f#UIU« fll^WII /UIW^IWWJ. I WWW! rWW*-W. WW. M. W • t Wl I Ml IV WWtJWI tMWWf WWI I > M* »«W I I WWW. I . .WWWW. 

Hatfte der Messer mitder Antriebsquelle gekoppeft bewegbar gelagenen dritten Untermesser (181; 

ist. 25 1). 



4. Apparat nach ainam dar Ansprunhe 1 bis 3, wobei 5 
das zwcite Untcrmcsser oszillicrcnd bewegbar an- 

5. Apparat nach Anspruch 4, wobei das erste Urrler- 
messer so gekoppelt ist, da& es phasengleich zum ^ 
zweiten Untermesser in Oszi Nation versetzt wird. 

6. Apparat nach Anspruch 4 ccfar 5, wobei das ersts 
Obermesser mit der Antrfebsquelle so getoppelt 
ist, daQ es mit eirw andaren Frequenz als der das 
zweiten Untermessers angetrleben wind. 

7. Appa rat n ach Ansp ru c h 6 , wob c i das F ncquc n z vc r- 
haltnis zwischcn der Frequenz des zweiten Untcr- 
rn ©seers und das ere ten Obermeeeers irn Bereich 
0 5 zu 2 liegft. 

8. Apparat nach Anspruch 7, wobei das erste Ober- 
messer mit einer niedrigaren Frequanz als das 
zweite Untermasser angstriaben wird. £5 

o $^r\w\<* rot «o««^ Anspruch * ccisr 5 '■vc^bs." erne s re *^c 
Obermesaer mit der Antrfebsquelie so getoppeft 
ist, dae es dsm zweiten Untermesser urn ainan 
Phascnwinkc! im acrcich von 0° bis 1 35° vor- odcr 30 
nacheilt. 

10. Apparat nach Anepr uch 9 : wobei der Phasenwintel 
im Sereich von 0° bis 90° liagt. 

35 

11. Apparat nach Anspruch 10, wobei dar Phasanwin- 

12. Apparat nach Anspruch 10, wobei dar Phasenwin- 

kei Im wesentllchen urn 90° tor l&ngere Haare nach- 40 
B\\i 

13. Apparat nach cincm dor Ansp ruche 4 be 1 2, wobei 
das ersla Obermesser (7) vom ere ten Unlermesser 
entkoppalt ist. *5 

das erste Obermesser linear hin- und herbewegbar 
gelagart ist. 

&) 

15. Apparat nach ainam dar Ansprftche 1 bis 1 3, wobei 
bar gslagert ist 

16. Apparat nach cincm der vorhcrgehenden Anspru- 
che, der weilerhin ain drilles Schersyelem (113; 

^ «* WJ — • • iim-^.] « « tt* W.I IWI I I w I • ».W. t WW* I I • WWWWt ^ • i w w, 

2252) und einem rnrt der Antri bsqueile (260) ge- 



17. Apparat nach Anspruch 16, untsr Ruckbaziohung 
auf Anspruch 4, wobei das drittc Untcrmcsscr mit 
der r^ritr? Decide !!c yeJicppeJt jet r4 ^ n ~~ phsccr* 
glaich odar gagenphcisig zum zweitan Un termeeear 
in Oszillation versetzt wird. 

18. Apparat nach Anspruch 16 Oder 17, wobei das erste 

Schsrsystem verges eh an ist und cbs zwerte und 
dricte Obermesser inaktiv sind. 

19. Apparat nach elnem der vorhergetienden AnsprO- 

daH Jirc HautanlagcHachcn in cincr gemcinsamen 
Ebcnc licgen. 

20. Apparat nach einem der vorhergehenden Anspru- 
sten Untermesser {B} gekoppelt 1st. 

21. Apparat nach Anspruch 20, wobei das erste Ober- 
messer uberein Gelenk(11 : 12; 42, 44, 41)mitsei- 

gekoppelt 1st. 

22. Apparat nach Anspruch 21 , wobei das Gclcn k cincn 
Winkc&icbci und cin Armglicd zur Bcwcgung des 
ObwrmeCwCTw a«, r ;vcicl. 

23. Apparat nach Anspruch 22. wobai das erste Ob r- 
messer auf ersten und zweiten bewegbaren Tra- 
garn (331, 3^) befestigt ist 5 die mit ainam Chassis 

sind. 

24. Apparat nach Anspruch 23, wobei das Armglied eln 
deppefcirmigsrHebal (352) ist unddararste bawag- 

x f — ""ri o — ■ 

(352) iibcr cin crstcs Fibn9charnicr (351) vcrbun- 
dan tel. dardoppelarmige Hebel <352) miLdem Win- 
keihebel (356) ubaroirizweitew Filrnecharnier (353, 
354) verbunden ist und der Winkelhabal fiber ein 
wfittcs PI!rTiwC!";wimiw'r ^257 1 252] «^«^ ^i^.^^* T#«i^**^ 
(333) fur das Untermasser verbunden ist. 

25. Apparat nach Anspruch 24, wobei die zweiten und 
dritten Filmschamtare mindsstens einen Stebilisa- 

tor i3S A . f 355} SL!f*,Vw^!S5!? 

2S. Apparat nach cincm der vorhcrgehenden Anspru- 
che, wobei das erste Schcrsystcm als Langhaar- 
schnBidar oder Trimmer aussabildel ist. 

27. Apparat nach einem der vorhergehenden Anspru- 
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che v/cbei dec erete Oberrnoceor o.\~e AuScntle. 
che aufweist, die tur verbesserten Eingriff mrt der 
Haut ausgestaltat ist 

28. Apparat nach sinsm der vorhargahenden Anspru- 5 

■ i "~ — *- ■ — »••«••- — — — ■■ ■ ^- ■ -——.1- . . . ■—^ 

chc rnit nicdrigcrn Rcibwerl aulwcisl. 

29. Apparat nach einem der vorhergehenden Anspru* 
che, wobei rnindestens sin Untermesser auf einem 10 

modul gelagert ist. 

30. Apparat nach Anspruch 29, wobei das Unterrnes- 
sarmodul von mindsstens einar FQhrungsstanqa 

31. Apparat nach Anspruch 30, wobci die Fuhrungs- 
slangc auf cflicm Chassismadul (145) gciagcrt ist. 

Schersystem an einem im Chassismodu i bewegbar 
gelagerten Rahmen (146) befesdgt ist. 

33. Apparat nach Anspruch 32, wobei das mindsstens £5 
eine Schersystem im Chassismodu! schwimmend 

34. Apparat naGh Anspruch 33, wotei das schwimmen- 

dc Schersystem cin inaktives Obcrmesscr umlaBt. 3& 

25. AepeiuL r^ch Ar^eprueh 22 ".veto; due eehwirr; 
mende Sch&reystsm ein angetriebems Obeimes- 
ser umfaflt 

36. Apparat nach einsm der Ansprdche 31 bis 35, wo- 
Trcck&nrasierapparais angeordnet isl. 

37. Apparat nach Anspruch 38, wobei dae Chasslsmo- 40 
dui auf dem Gehausa bawagbar geiagsrt ist 

38. Apparat nach cincm der Ansp ruche 31 bis 37, wo- 
bei sins Ffejhrnenbaugruppa (146) auf dem Chas- 
eismodul abrivhmbar anordenbar i&t. -« 

*3Q A «i* *-v-^.«^K A^<-»^.»i i-^l^ 1Q. Jhv*»t ivii^^^,ff4,-vrt9 r*> 

^» • ^ I W** I l^V • I M U IVjVI Wl » W| 1 I W VI • ■ III I V W» VI < V VII I 

Gbermesser sines Schersystems in dies em Rah- 
man feststehend angeordnet ist 

eo 

40. Apparat nach Anspruch CS, wobsi das Unterrnasser 
angaordnst ist 

41. Apparat nach cincm der vorhcrgohenden Anspru- ^5 
che, wobei eine Gelriebeanordnung vorgeeehen 

systernen zu koppeln. 



eins mit dar Ant riebsqu alia gakoppalt© erst 
Antrlebawelle, wobel auf der ersten Antrlebs- 
walls sin arstas Zahnrad und a in arstss a5r79n- 
triwwh"^ ^*Jec! , ^c^;o!oT*^!^ ^, * s^^^t^d^c* ^ ^>;^r* 
zweite Antricbswoilc, auf dor cin zweites Zahn- 
rad und ain zweites ex^enlrisches Nockenele- 
ment angeordnet sind : 

wobei cfes zv/eite Zahnrad mit dem ersten 

»—■-■■ ■ II II w*- I KM! I II I m VIIV » < WVI VI VI I VI V V » V> VI | v-l IV 

zweiten Nocksnelemente mh erst en und 2w«i- 
ten Mitnehm ern in Eingriff befinden, die mit den 
jeweiligen Schersystemen gekoppelt sind. 

* f-| — - — - — i — ■ ■ — • * . .... — 

ain a dritta Antriebswella, auf dar sin drittes Zah nrad 
und cin drittes exzentrisches Noc ken clement ange- 
ordnet sind, wobei das drittc Zahnrad mit einem der 
erston und zwailan Zahnrader kamml und cfejs drille 

Effigritf befindei, der mil einem der Schersysteme 
gekoppett isL 

44. Apparat nach Anspnjch 43, unter Ruckbszishung 
auf Anspruch 10 ; wobei der dritte Mftnehmer mit 

' ■ — ' w,w™. .. — — r-r— 

45. Rasisrvarfahren, bsi dam dis Haul an einer Stsila 
in Vibration en versetzt und an cincr benach barton 
Si e lie bcv/egl wird, wo sic dann von cincm sich bc- 
«c gender: Me^eer rueierl vvird 

45. Verfahren nach Anspruch 45, wobei das Messer mit 
einer FrequenzosziHierl, die sich von der Frequent, 
mit der die Haut in Vibrationen versetzt wird, unter- 
- ch _idct. 

Revindications 

. . rr — • "f- 

una premierB unite de raeage individueiie (1 41 ; 
222) ayant au moine deux premiers couteaux 
(7, B) qui cooperent comprenant un premier 

ferteur 

au moins une deuxieme unite de rasage indivi- 
duelle (112, 113; 261, 203) ayant au moins 
deux deuxiemes couteaux qui cooperent com- 

I — w^.— . x , J 

1463; 2251, 2252} at un dauxiems coutaau in- 
fcricur (181,251), 

des meyens dc rappci pour la cooperation des- 
diLB couteaux; el 

liee a au moins un couteau de chaque units de 
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caractarise en cs que : 



tra7n§ & une frequence plus faible que iedit deuxie- 
me couteau inferieur 



to us Iss coutaauxd'au moins la premiere das- 
ditcs unites dc rasage indhriducllcs sont relics 

enlralnee a dee fine da coup© el d'agilalion da 
peau; et 

le couteau axtarieur d'au moins una autre des- 

dites unites de rasage individuelles est inactit. 

2. Appareil da rasage a sec com portent : 



10 



9. Apparail salon la revendication 4 ou 5, cfeans lequel 
Ic premier coutcau cxtdricur est relic" a la source 
d'crjtrzitr'icrTierjt d'ujr"* *^m^. ~,. i ^.^4. 

avance ou en retard par rapport au dauxieme cou- 
t&au infeneurd'un angle da phas© dans la plaga de 
0°a135°. 

gls de phase est dans fa plage de 0* a 90°. 



0 



0 



una premiere unite de rasage (141; 222) com- 
portam un premier couceau exrSrleur (7) et un 



■• — %r-j 



1? **ftA«Xr«wt' 



une deuxieme unit 6 dc rasago (112, 113; 261 , 
203) ayant un dcuKicrnc coutcau cxtdricur 
(1462, 1463; 2251, 2252) alun deuxieme cou- 
teau inferieur (181; 251)quicooper&nt; el 



un boTlier et reliSe a au moins un couteau de 
chaqu© unite de rasage; 

caracterise en ce que : 

l« «»^"^iflr ^m*tAQii *wt-&rJ**iir ^T^. *»<v1 roli». c> lea 



75 11. Appareil aalon Sa revendication 10 : dans lequel Pan- 
gle de phase est sensiblement de 0* pour les polls 
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source cfentralnement (2S0) et est monte pour un 
mouvamant oscillnnt an reponse a ceia afin de ser- 
vir d'cJcmcnt d'agitation dc la pcau; ct Ic dcuxi&rne SO 
coutcau cxtericur est inactif. 

3. Appareil eelon ia revendication 1 ou 2. dans lequel 
plus da la morlia das couleaux sont relies a la sour- 
ce dentrainement. as 

1 a 3, dans lequel le deuxieme couteau irtl^rieur est 
pravu pour etra entrame avec un mouv&ment os- 
c III ant 40 

B AworAi! etr\lr*n la m\/r\r*^fr»o+!-xr* A rim ^ o l/vm^l 

— . . rr — — - — — .. 1 — 

premier coutcau inffiricurcst rcli6afin d'etre amene 
a oecillor en phase avac le deuxieme couleau infe- 
rieur. 45 

« wr 1 1 wiv> 1 im ■ w vi hfiwwwivi • • w « wmi • v i wvjvv • 

le premier couleau exterieur est re lie a la source 
d'entrafnement de maniere a etre entralhe a un© 
frequence qui differe de cede dudit deuxieme cou- w 
teau infer isur 

7. Apparail sslon \a revindication 6 ; dans lequel la 
rapport dc1r6qucncc cntrc Ic deuxieme coutoau in- 
fcricur ct le premier coutcau cxtcricur est dans la 
piaga da 0,5 a 2. 

3. Apparail salon la revendication 7. dans lequel la 



12. Apparei! scion la revendication 10 : dans lequel I'an- 
g!a da phasa eel eenBiblamanl da S0° de retard 
pour lee poile longe. 

13. Appareil selon runequelconque des revendicalions 
4a 12, danslequella premier couteau exterieur [7) 
est decouple du premier couteau inferieur. 

1 a 1 3, dans lequel le premier couteau exterieur esi 
monte pour un mouvemsnt altamatif linaaina. 

1 5. Ap parci I se Ion Tunc quclconquc des revend ical ions 

monte pour un mouvernent alteinatif rotalif. 

10. Appareil selon Tunequelconque des revendicalions 
precedentes : comportant en outre une troisiame 
— nl ts ds k r2.^HgC ("^13; sys**"^ ,,r * *~ rr**t?\o.mr*. ... 
teau exterieur (1 463; 2252) et un troisieme couteau 
inferieur (191 ; 251} relie a la source d'entratnemem 
C260) et moni6 pour un rnouvemerri par rapport au 
troisiame couleau exterieur 



Appareil sctan la revendication 16 lorsqu'cllc csl 
rallachae a la ravandicsaLion 4, dans lequel I Lroi- 
siems couleau inferieur ast reli^ a la source cfen- 
tralnement d' une maniarQ telle qu'il est ameneacs- 
ci!!cr p«1mwC ci<i cr* 0^^^-***^'^ 



17. 



deuxieme couteau inferieur. 

18. Appareil selon la revendication 16 ou 17, dans le- 
quel ladite premiers unite da rasace est prevue en- 

chacun des dauxiama el troisiame coutaaux ext6- 
ricurs cal inactrl. 



1 9. Appareil ee Ion I'une quebonque dee revend ica I icne 

r v " ' -ww V . %w^.v^ .-w w. . v, w V 

rasage sont positionnaas da maniera telle que ies 
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-curiae cc d'crigagcrncr.l dc pc^u dccditcc unites dc 
rasage sont cop Ian aires. 

20. Appareil selon I'unequelconquedes revendlcatlons 
praaadantGs, dans laqual la premier couteau axle- 5 

r>oi i»- r>of rr«H^i pmmJnr "C'^H" inf^rirjur 

21. Appareil selon la ravandicalion 20, tfeans lequel Is 
premier couteau extSrieur est reli© a son couteau 
inferieur qui coop are au moyen d'un macanrsme J0 

\ • ■ ' 1 —J • 1 • * ' 1 /■ 

22. Apparei! selon la revendication 21 , dans laquel ledit 
mecanisme comporte un Yemeni de manivelle el 

un bras pour deplacement du couteau exterieur 76 

23. Appareil salon la ravandi cation 22. dans lequa! Is 
premier couteau exterieur ost mont6 sur des pre- 
mier ct dcuxiemc supports mobiles (331 , 322) dont 
chacun d'eux ©el relie de fapon pivolanLo a un chtte- 

24. Appareil selon la revendication 23, dans lequel ledit 
element de bras est un levier a double bras (S52), 
e1 dans lequel ladit premier support mobile (331 ) est 

d'un premier dispositif decharniare a film (351), le- 
dit levier a double bras (352) esi relte a la manh/elle 
(35B) par INntairnecliairad'un deuxiema dispesitif da 
charnicrc a film (353^ 354) ct laditc manivelic est 30 

par I'lnlermadiaire d*un Iroieierne diepoeilif de char- 
ni&reaJilrn(357 : 359). 

25. Apparei! selon la revend icat ion 24, dans lequel les- as 
dits dw Lixisms 1 tresis 's^^s r^icrs^ejti-f^ **i-v^*^.i«.p«. 

a film comprannant au moms un stabilisateur (354, 
358). 

26. Appareil selon rune quelconque des revendlcatlons 40 
p riSs eder*i-2c i*vnimi j*^ *^ w ^* T **i r ^ »j»«ha 
rasagc est construitc sous la forme d'un couteau a 
poll long ou d'unc tondcuse 

27. Apparei I selon Tuna quelconquedee revendication© 
precedentes, dans laquel la premier couteau axle- 

crochage amsliore sur la paau. 

28. Appareil selon i'unequelconquedes revendications 
precedences, dans lequal Is deuxjem© couleau ex- 

29. Appareil selon Tuncquelconquc des revendications 
pr6c6dcntcs, dans loquol au moins un couteau in- S5 
feriaur asl monle sur un module de couleau infe- 



module de couteau inierieur est guid6 parau moins 
une tiqs de guidage. 

31. Apparatl salon la revendication 30, dans laqua! la- 

"V cr - 

chassis (146). 

32. Appareil selon la revendication 31, dans lequel au 
moans une unite de rasage est tixee sur un cadre 

module de chassis. 

33. Appareil selon la revendication 32, dans lequel la- 
drta au moins une unite de rasage est monies de 
msril^re f'oHSf^ti? **our un mou^'^mcf^t vors !* ^* ^ 
at vars la bas dans ladit modula da chassis. 

34. Appareil scion la revendication 33, dans lequel Puni- 
16 de rasage flottanle comporla un couleau axis- 

35. Appareil selon la revendication 33, dans lequel I'uni- 
te de rasage flottante comports un couteau exte- 
rieur entraine. 

3S. Appareil salon Tune quelconque des revend ical ions 
31 a 35, dans lequel ledlt module de chassis (145) 
est monta sur la bottler da i'appareil da rasaga a 

sec. 

37. Apparail eeion la revendication 36, dans lequel ledil 
modulo de chassis est mcnlG de facon mobile sur 
(edit boltier. 

33. .^ypsrsii ssfon ! ,, jn^qu»'co i ^icj* '** ro.*^j-s»^w*^^>-ii^»-««r 
31 a 37, dans lequel un ensemble de cadre (146) 
peut aire monte de maniere amovible sur ledit mo- 
dule ds chassis. 

35. Apprsrsi! ssl^n In rsvcndis.'^tic"' *^ i *"»n 
moins un couteau cxt6ricur d'unc unite dc rasagc 
est monle dc maniere statique dans ledit cadre 

40. Appareil selon la revendication 39, dans lequel le 
couteau inFerieurde ladite unite de rasaga est men- 

!cd»» p* v o^'b^'' % ci* 1 * ** k *^-® ;,% *' i * t 

41 . Appareil selon I'unequelconque des revend ical ions 
prececientes : dans lequel une transmission est pre- 
vueafin de relier la source d'entratnemenl a chaque 

43. Appareil selon (a revendication 41 , comportant on 
oudrc : 

un premier arbre d'enlratnemenl relie a la 
ment portant des premiers moyens de pig n on et un 
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me arbre d'entraTnement portant des deuxiemes 
moyens da piqnon ©t un deuxiems ©lament de ca- 
me excentrlque; les deuxiemea moyens de pignon 
elant an prisa avec las premiers moyarts da pignon; 5 

prevus pour engager des premier cl dcuxicme 
rnoyans de suiveur ralias a das unilee do rasaga 
respectives. 

10 

j^ijDpsrcl! scICm revered icstiC'D com ports*** **""*■ 
outre un troisieme arbre d'entrafnement portant des 
t ro is i ernes may ens da pignon at un troisieme ale- 
merit de came excentrique, les iroisiemes moyens 
de pignon etant en prise avsc Tun des premier st 1& 

« . , . v r , . ~ — r"t» ■» — - «- «.■——•»•»<■...->■ 

mant ds cama engBgaant das troisiemes moyans 
do suiveur relics a une des unites dc rasagc. 

44. Appareii salon la revendicaUan 43, iorsqu'eile asl 
rattachae a la ravendication 1 0, dans i&quel les troi- 

unile de rasage. 

45. Precede de rasage dans tequel la psau est agites 
en un emplacement tfune maniere oscillame et est 

ou elle est ras£e par un coulee u mobile. 

46. Praccd6 scion la rcvendication 45 . c&ns Icqucl Ic 30 
cotrtcau oscillc a tine frequence qui dfffcrc dcccllc 
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